Abstract This paper reviews evidence on social and economic costs of tuberculosis. Key socio-economic consequences include stigma, social isolation, increased outof-pocket expenditures for medical and non-medical costs and reduced income. Many of the financing methods that households use have long-term negative impacts and the poor are most vulnerable to these costs. Together, these negative consequences adversely affect TB control, in terms of delayed diagnosis, delayed initiation of treatment, suboptimal adherence and failure to complete treatment, as well as the coping and well being of the individual and household. There are two ways to reduce treatment costs for the patient; one can either reduce the direct and indirect costs of seeking a diagnosis and obtaining treatment and/or provide income transfers to offset some of those costs incurred. Social transfers in the form of food, cash or vouchers can mitigate the negative effects by enabling the individual to seek a diagnosis, protecting minimum food expenditures, reducing the need to accumulate debt and reduce productive assets and reducing the negative impacts on other household members, particularly young children and school-age children.
WHO have defined treatment costs as 'catastrophic' when out-of-pocket payment equals or exceeds 40 % of household capacity to pay [7] .
The definition of 'catastrophic' should include not only the percentage of income, but also the length of the period over which the additional expenditure is needed as well as take into account the socio-economic status of the household or in other words its ability to cope with a sustained period of higher expenditure. Prescott has shown that poor households face catastrophic expenditures far less often, likely because they can simply not afford medical care when facing serious disease episodes [3] . A sustained 10 % of income can be catastrophic if a household already lives below the poverty line and is already failing to meet its health, education and dietary needs. 40 % may not be always catastrophic if a household has savings and if the expenditure is incurred over a short period of time. As income is often irregular for poor households and diseaseinduced costs often have sudden peaks, matching income and expenditure becomes all the more difficult in the absence of savings or asset cushions. However one defines 'catastrophic', poor households that are already experiencing food insecurity may be pushed even deeper into poverty and food insecurity by the cost of disease and of its treatment, with adverse consequences for both the individual and vulnerable family members, especially young children [1, [8] [9] [10] .
The inescapable association between poverty and tuberculosis, and the tendency for the disease to lead to further impoverishment of already poor households, undermining care-seeking behaviour and treatment completion rates and outcomes, mean that it is vital for TB programmes to provide the necessary patient support to facilitate early diagnosis and treatment completion.
Reductions of the cost burden can be made in different ways and one can typically distinguish between supply and demand side focused mechanisms. Supply side mechanisms attempt to lower or eliminate the cost of care, making care available and affordable. They ensure that services are available at most health care facilities, that patients do not have to pay for registration or visits to the facility, that the treatment protocols are simplified and modern diagnostics reduce the number of necessary visits to diagnose TB, and that TB treatment is for free. Demand side mechanisms often consist of transfers to affected patients to help them meet the temporary additional expenditure. They support patients dealing with reduced income and increased expenses, which is a common situation even when medical care itself is free. Such transfers, often in the form of cash, vouchers or food, are usually made in the context of regular patient visits to the TB clinic or healthcare facility for check-ups and collection of medications and are part of a wider social protection approach designed to prevent deterioration in health status, protect from destitution and catastrophic losses of human capital, and promote improved livelihood opportunities. Often conditionality is attached to receiving the transfer, such as regular attendance of medical appointments. While many developed and developing country governments provide such transfers, the World Food Programme is probably the single biggest global provider, having reached 360,000 TB patients and their household members through its food assistance 4 programmes in over ten countries in 2012. In the top ten countries alone, 91,000 index clients were reached while support was also given to an additional 248,000 household members. The biggest recipient countries were Afghanistan, Somalia, South Sudan, Tajikistan and Haiti [11] . Household members are often included for a variety of reasons: the economic burden of disease falls on the household, while household members may also be at high risk of infection.
Food assistance, whether provided as an in-kind food transfer, cash or a food voucher, is a social transfer. Its effectiveness to mitigate 5 the severe social and economic consequences of tuberculosis is assumed to lie in its value as an income transfer for cash-strapped poor households that enables desired behaviours (for example proper adherence to treatment), offsets the heavy costs associated with diagnosing tuberculosis and obtaining treatment, and minimizes potential negative coping strategies. The deeper the poverty and food insecurity of TB-affected households, the greater the potential impact of a basic package of monthly food support or the equivalent in cash or vouchers.
The objective of this paper is to review the evidence on: (i) the negative social consequences, experienced by individuals with tuberculosis, especially in resource-limited contexts; (ii) the direct and indirect financial costs; (iii) the link between illness financing methods and coping strategies; and (iv) to discuss the potential role of social transfers in mitigating these real financial hardships and minimizing negative coping strategies. 4 Food assistance is defined as ''the set of interventions designed to provide access to food to vulnerable and food insecure populations. Included in the definition are instruments, such as in-kind food, voucher or cash transfers, to assure access to food of a given quantity, quality or value. These instruments can be used to pursue specific objectives, such as nutrition, education or disaster risk reduction.'' This definition is the one used by the World Food Programme, the world's largest humanitarian organization, which supports annually over two million people affected by HIV and TB. 5 For the purpose of this paper 'to mitigate' is defined as 'to make (something bad) less severe, serious or painful' (Source: Oxford Dictionaries online: http://oxforddictionaries.com/definition/mitigate).
Methodology
A literature search was conducted to identify published quantitative or qualitative intervention studies, both peerreviewed and grey literature, assessing the mitigation value of social transfers among poor, TB-affected individuals and households in low-income contexts. We used Google Scholar and a Boolean table with the following strings and operators (and variations thereof): (mitigation OR mitigate) AND (food OR cash OR voucher OR food assistance OR transfer) AND (tuberculosis OR TB OR illness) AND (cost OR burden OR social consequences OR economic consequences OR socio-economic consequences OR impact). The titles and/or the abstracts of studies found in the first ten pages of the Google search yield were analysed to determine whether they described or analysed the mitigation value of social transfers or vouchers in the context of tuberculosis.
As intervention studies could not be identified using the above search strategy, we decided to include studies that assessed the cost burden of illness, particularly tuberculosis, since such studies provide the basis or rationale for the provision of social transfers designed to mitigate the social and economic consequences of illness among the poor.
Studies on the burden of illness were identified using Google Scholar and a Boolean table with the following strings and operators (and variations thereof): (impact OR consequences OR hardship OR burden OR cost) AND (financial OR social OR economic OR socio-economic OR food security) AND (tuberculosis OR TB OR DOT OR DOTS) AND (individual OR household OR community). The titles and/or the abstracts of studies found in the first ten pages of the Google search yield were selected if they provided information and insights into the social and economic consequences of tuberculosis. Additional studies were identified in the reference section of selected studies and review papers and through researcher colleagues.
Findings
The Social Consequences of Tuberculosis
The negative social impact of TB extends beyond the TB patient to household members and the larger community (see Table 1 ).
Gelaw et al. [12] find that stigmatisation and social exclusion of TB patients are fuelled by the failure of the Male patients often worried about economic problems, while female patients worried about social consequences of the disease. Both in the family and the community, isolation could be subtle, but it could also be obvious and had a tendency to continue much longer than medically justified Rajeswari et al. [16] India Focus group discussions and interviews (n = 304 patients, n = 17 focus groups) 34 % of patients reported that due to loss of income they could not afford to buy adequate food or clothing or books for their children. 11 % of children of TB patients (n = 276) discontinued school as a result of burden caused by parent's illness (8 % rural vs. 13 % urban, P \ 0.05). 8 % of children took up employment to support the family Sengupta et al. [15] Southern Thailand Focus groups (n = 10) and individual interviews (n = 7)
Responses informed two conceptual frameworks on stigma and social support. The first model dichotomized the meaning of TB into 'good' and 'bad' factors related to social support and stigma, respectively. The second model identified three themes-disease severity, religion, and knowledge on TBlinked to stigma, social support or both S544 AIDS Behav (2014) 18:S542-S553 community to accept the disease, fear of physical contact with the individual and the perceived association with HIV and AIDS. Liefooghe et al. [13] found that the perception of TB as a very dangerous, infectious and incurable disease led to the stigmatization and social isolation of TB patients and their families and diminished marriage prospects for young TB patients, and even for their family members. Long et al. [14] also identified isolation both in the family and the community as one of the negative social consequences of the disease and found that it had a tendency to continue much longer than possibly medically justified. Sengupta et al. [15] identified three themes, namely, disease severity, religion and knowledge of TB-as either linked to stigma, social support or both.
The negative social consequences of tuberculosis, however, go beyond stigmatization and social exclusion or isolation. At the household level, TB has a considerable impact not only in terms of income, but also in terms of health, education and nutrition, especially if the patient is a wage earner. When the patients are female, children are at additional risk as these women may be unable to care for their children or perform routine household tasks. Rajeswari et al. [16] found that before their illness 79 % of females carried out household activities, including cooking, cleaning, washing and serving food, but only 38 % carried out such activities during their illness. Similarly, childcare decreased from 69 to 34 %. These figures indicate that tuberculosis in women affects family welfare. Further, when children are obliged to take up employment to support their families, their education suffers. The same authors found that 11 % of children of TB patients had discontinued school as a result of the burden caused by a parent's illness and that 8 % of children took up employment to support the family [16] . The nutritional status (and health) of children also suffers when patients can no longer afford to buy adequate food for them and have lower capacity to care for them, which may also affect the time spent on food preparation and feeding. This would seem particularly relevant in the context of the first 1,000 days between conception and the second birthday, where even a period of six months during which a child does not have access to an adequate diet, may result in irreversible stunted growth with its long term consequences for education, health and productivity [17] . Given the length of TB treatment, such occurrences can be considered likely.
The Economic Consequences of Tuberculosis
Early studies on the economics of tuberculosis control generally focused on provider costs for different intervention strategies or on the evaluation of cost-effectiveness ratios, and did not consider the issue of patient costs [18] [19] [20] [21] [22] [23] . There is some evidence, however, that the costs incurred by the patient may actually exceed those incurred by the health care provider [24] . The economic burden of tuberculosis includes the direct (medical and non-medical) costs and indirect costs (opportunity cost or loss of productive time usually associated with reduced income) associated with seeking diagnosis and undergoing treatment. The economic burden is also linked to the available health care financing strategies, especially those that place too much emphasis on out-of-pocket payments, and the extent to which the patient must resort to negative or unsustainable coping strategies to seek and obtain treatment ( Table 2 ). The preferred unit of analysis for assessing the costs of illness is the household because treatment decisions and coping mechanisms are based on household negotiations, illness costs are incurred by caregivers, 6 as well as the patient, and costs fall on the household budget [25, 26] .
Direct Costs and Indirect Costs
It is important to put the cost of tuberculosis in the overall context of costs due to all illness. The review by Russell [2] , which considered four categories of illness, namely, acute or moderate illness, recurring illness such as malaria, chronic and long-term illness such as TB, and terminal and steadily deteriorating health, found that in most illness studies mean direct costs of illness were estimated to be between 2.5 and 7.0 % of household annual income. 7 For direct costs incurred by TB alone the equivalent cost burden percentage was from 8 to 20 % of annual income, with mean household expenditure on the illness, over the treatment period of 6-12 months, ranging from USD 50 to more than USD 100 [2] . Mauch et al. [4] found that direct costs incl. pre-diagnosis amounted to 2.3 months of predisease monthly individual income in Ghana. For Vietnam, this figure stood at 2.1 months. Within the direct costs, additional food expense represented between 16 % in Ghana and Dominican Republic and 30 % in Vietnam. During hospitalization TB patients and their accompanying family members face higher cost for food than when at home. Also the increased nutritional requirements of a TB patient mean that the cost of his/her diet may increase. The key findings on direct and indirect costs of selected TB studies are summarized in Table 3 .
In terms of the proportions spent on medical and nonmedical direct costs, Russell [2] found that these proportions varied, depending on a number of demand-side 6 Caregivers may or may not be part of the immediate household and are often part of the extended family. 7 In the analysis of the studies covering the four illness categories some expressed the direct household cost as a monthly figure, while others gave a yearly figure. factors, including preferences for special foods and supplyside factors such as service availability, distance and user fee policy. Mauch et al. [4] found that usually medical costs dominated within the direct cost category. While TB medication and treatment is often free, non-TB medication and exams often represent a substantial portion of the prediagnosis and diagnosis direct cost, while hospitalization consumes the lion share of direct treatment cost.
Context likely influences the relative share of medical versus non-medical costs. This includes factors such as what medical services are offered for free, user fees, insurance coverage, but also distance from the clinic. There is substantial evidence to show that the direct costs of illness are regressive and impose a heavier burden on poor families than on better-off families [2] . It can be assumed that this tendency also holds true for total patient costs. While the poor in general spend less on illness treatment than other income groups, the spending represents a higher proportion of income. Russell [2] identified regressive cost burdens in India, China, Thailand, Vietnam, and Sierra Leone. In addition, two TB studies from rural China and Malawi, which stratified analysis by income group, also found regressive cost burdens [27, 28] .
Indirect costs, caused by the loss of productive labour time due to illness, mean that the household's capacity to earn income is reduced at a time when additional funds are required to pay for treatment. Indirect disease costs can be much higher than direct costs. Mauch et al. [4] found that between 27 % (in Vietnam), 60 % (in Dominican Republic) and 70 % (in Ghana) of patients had to stop working for at least a period of time resulting in income loss. In all three countries, about a third of patients required hospitalization at some stage. They also found that 73 % (in Ghana), 84 % (in Vietnam) and 88 % (in Dominican Republic) of total patient costs per episode of TB were indirect [4] .
These indirect costs are greater for tuberculosis than for malaria, for example, because of the long duration of treatment, long delays before proper diagnosis, and its prevalence among the economically active population. Stigma may also contribute to increasing indirect costs, as people may stay away from work and social contacts for longer than strictly required for medical reasons. Russell [2] found that the total costs of TB represented catastrophic proportions of household income in already poor settings. The financial hardship that many poor people face is likely to deter them from seeking treatment [29] . One study in Vietnam found that poor people needed to work and could not afford to seek TB diagnosis and treatment for fear of losing income and possibly their jobs [30] .
In the study by Kemp et al. [31] the poor faced direct and indirect costs of US$15 compared to US$48 faced by the non-poor in accessing a TB diagnosis; however, the poor spent 244 % of their total monthly income on TB diagnosis compared with 129 % for the non-poor. Relative to total income, therefore, the poor were twice as much affected as the non-poor, which makes the need to identify strategies for diagnosing TB that are cost-effective for the poor and their households evident [31] .
If income available after expenditure on food is taken into account, then the impact of seeking a TB diagnosis is worse. In the study by Kemp et al. [31] it was found that the poor in Lilongwe spend 57.5 % of their income on food, whereas the non-poor spend only 29.8 %. This meant that seeking a TB diagnosis cost the poor 574 % of their available non-food monthly income compared to 184 % for the non-poor [31] .
Financing Methods and Coping Strategies
One must go beyond direct and indirect treatment costs in order to understand fully the economic impact of tuberculosis on households. It is also important to investigate how poor patients are forced to finance the cost of diagnosing and treating tuberculosis because this directly impacts the coping strategies 8 that the household must adopt (Table 4) . Successful coping strategies help ensure that the individual accesses a timely diagnosis of TB and initiates and completes treatment without leading to irreversible negative consequences for either the patient or other members of the household. Negative coping strategies fail to preserve assets and reduce production and income levels, thereby increasing the risk of collapse for the household or deepening impoverishment.
The financing options for both poor and non-poor patients usually include out-of-pocket expenditures, bank loans, borrowing from other sources such as relatives, sale of assets, change of expenditure patterns and labour substitution. Kamolratanakul et al. [32] found that for patients with incomes below the poverty line, expenditures for medical treatment, transportation and food increased significantly, while expenditure for clothing and tobacco/alcohol was significantly reduced. Changes in consumption patterns to finance illness costs are often negative and counterproductive, for example, when expenditures on food and other essential goods are reduced. Reduced food expenditures, for example, often reduce the quality of diet for both the patient and household members. The reduced micronutrient intake may weaken their immune system and increase household members' risk of developing TB themselves [33] . For pregnant and lactating women and young children, it may affect birth and growth and development outcomes.
The costs involved in getting diagnosed and initiating and adhering to treatment may be prohibitive and may discourage some from obtaining a diagnosis or starting treatment. And for those that start treatment, it is crucial to examine what financing methods are used and how these influence the sustainability of livelihoods in the longer term.
The success of coping strategies generally depends on two interrelated factors, namely, the ability of the household to cope with the shock and the type, severity and duration of illness [2] . The coping ability of the household is based on its portfolio of assets, such as physical and financial capital (tangible assets) and education or human capital and social resources (intangible assets). Social resources are the social networks, such as kin and friendship networks, links to influential contacts and membership in community organizations, on which claims can be made to access other resources, such as financial and other support. Many authors have shown that in resource-poor contexts these networks are one of the most important resources for households to secure funds to pay for treatment. Russell [2] cites ample evidence, which indicates that the poorest have the weakest social networks and are less likely to be assisted through inter-household community support mechanisms [28, 34, 35] .
Mauch et al. [4] showed that while many patients take out loans, the percentage of those who pay high interest varies by country. One can argue that the ability to take out loans with no or low interest may represent a proxy indicator for the strength of a patient's social network.
In the case of tuberculosis, where individuals are subject to stigmatisation and social exclusion that further undermines access to social networks, the coping ability of the household is directly undermined. Further, the chronic or long-term nature of tuberculosis imposes high costs over Russell [2] summarizes a number of the difficulties in comparing cost of illness studies (including TB studies) due to the use of different definitions and methods to quantify costs and notes the general failure of studies to include the less quantifiable costs linked with suffering, grief or social exclusion due to illness time because regular treatment is required and the sick are not able to work. In addition, the cost of food increases in general due to higher needs, but especially during hospitalization when both the patient and the accompanying household member have to purchase food. Russell [2] found that the high costs of TB triggered either not seeking or abandoning treatment or risky asset strategies (such as selling property or land) to raise substantial amounts of money. In short, TB cost burdens are high and may lead to strategies that reduce assets, increase household debt and increase vulnerability to future shocks [2] . There are therefore real concerns about the long-term impact of these coping strategies.
Discussion
The socio-economic burden of tuberculosis disease as well as the cost burden of its treatment has been well documented in a variety of contexts, especially resource-limited settings. The key socio-economic consequences of tuberculosis include stigma, social isolation, increased out-ofpocket expenditures for medical and non-medical costs and reduced income. These negative consequences of TB adversely affect both the well-being of the individual and associated family members and close contacts, but also the control of tuberculosis as a public health problem itself. Delayed diagnosis and initiation of treatment, suboptimal adherence and failure to complete treatment can lead to new infections among close contacts and the development of drug resistant cases which then require much more complicated and expensive treatment regimens. The direct and indirect economic costs of tuberculosis can represent a significant, sometimes catastrophic, proportion of the monthly or annual income of a poor patient. Since the poor must already devote a significant proportion of their monthly expenditure to food, the combined loss of come and higher disease-induced expenditures can quickly lead to further impoverishment, often accompanied by mounting debt and the sale of productive household or farm assets.
Efforts to mitigate the burden for the patient are, therefore, essential so that poor patients can afford to seek a TB diagnosis, initiate and adhere to treatment and to enhance the quality of life/coping of the individual and his family. Marginalized groups such as refugees, labour migrants, internally displaced people, the homeless, slum dwellers, substance abusers, prison populations and others would seem particularly poorly prepared to face the often catastrophic consequences of TB without external help. HIV, malnutrition and smoking are the biggest risk factors for TB and are often disproportionately high in those groups. With HIV being one of the most prominent risk Thailand Cross-sectional survey (n = 673 total, n = 153 below poverty line)
Expenditures were most frequently financed from household savings or transfer payments from community members and relatives; however, 11.8 % of patient households took out bank loans, and 15.9 % sold part of their property Mauch et al. [4] Ghana, Vietnam, Dominican Republic A standard questionnaire was used and adapted to each country. Reversely, while 67 % of patients in Ghana had some health insurance, only 48 % did in Vietnam and 32 % in Dom. Republic. When asked whether they had received reimbursements, 4 % of Ghanaian patients did, while this figure stood at 26 % for Vietnam and 3 % for Dom. Republic
Needham et al. [29] Urban Zambia In-depth interviews (n = 202) 61 % of patients reported receiving financial assistance from outside their household Rajeswari et al. [16] India Focus group discussions and interviews (n = 304 patients, n = 17 focus groups) 67 % of rural and 75 % of urban patients borrowed money on account of the disease; the average debt incurred due to the disease was Rs. 1,405 for rural and Rs. 2,762 for urban patients.
factors for TB, especially in many high prevalence countries in Sub-Saharan Africa, the socio-economic burden of TB often compounds that of HIV. There are two ways to reduce treatment costs for the patient, reducing the direct and indirect costs of seeking a diagnosis and obtaining treatment, as well as income transfers to offset some of the costs incurred. While it is important to recognize the importance of the former which limits the cost burden that needs to be mitigated, it is also crucial to dedicate efforts and resources to the latter. Social transfers are implemented in many different contexts. They include both broader social safety nets which are meant to shield people from falling below the poverty line or mitigating poverty and more specific mechanisms conceived for one or several of a number of diseases including TB and HIV. They usually take the form of cash, a voucher (for food) or food and are typically finite in duration. They can be conditional upon attending regular medical appointments. Often that conditionality is automatic if the transfer (or entitlement voucher) is given at the Health Center. The amount is typically meant to compensate for the temporarily disease-induced increased expenditures and/or loss of income.
In the absence of direct transfers which provide a temporary safety net for those affected, the poorest and least well-connected households will inevitably pay the price with poorer health outcomes such as delayed diagnosis and inadequate adherence to treatment. For a disease such as TB, such outcomes can have high public health costs, thereby affecting society at large. As a result, many authors argue that finite social transfers can lead to better disease outcomes, which may make them good investments from a societal perspective.
Social transfers can potentially support TB patients and their treatment in a number of ways. First, these transfers promote health-seeking behaviour enabling the individual to get a diagnosis and to adhere to treatment for the duration of the illness by reducing some of the financial barriers to diagnosis and treatment. Evidence shows that even in developed countries, food insecurity correlates with worse health outcomes for HIV [36] and TB [33, [37] [38] [39] . Patients who otherwise would not be likely to seek a diagnosis, would fail to pick up the test result or who would be likely to discontinue treatment prematurely due to the associated direct medical and non-medical costs are encouraged and enabled to pursue treatment because some of the expenses are covered or offset by the value of the transfer. While a study in Malawi has shown that small cash transfers can significantly increase the likelihood of people returning to pick up their HIV test result [40] , a transfer may be easier to implement and justify once a patient is diagnosed and needs treatment for a period of at least 6 months.
Second, food, cash or voucher transfers also help to protect minimum food expenditures (and other essential household expenditures); this is particularly important for the TB patient given the crucial role that good nutrition plays not only in recovery from the disease, but also in reducing the risk of developing active disease for close contacts which has been shown to be associated with malnutrition [1] . Poor households typically spend large amounts of their income on basic food expenditure, typically between 50 and 80 % [41] . When poor households spend a large percentage of their income on basic food expenditures, the onset of disease can oblige them to reduce overall food expenditure at household level. An income transfer allows households to maintain this food expenditure instead of reducing it. When given as food or in the form of vouchers which are to be redeemed for specific food products at local stores, the programme implementer can have a more direct influence on the affected household's diet. For example, it can ensure that diets include micronutrient-fortified products that may or may not be available in local markets. Also one should take into account that when a patient receives a specialized food to address malnutrition, this also constitutes an income transfer.
Third, social transfers reduce the need to accumulate debt or to sell productive assets by reducing the level of borrowing or indebtedness needed to manage the costs of the disease. They ensure the longer-term sustainability of the household and its economy. This, in turn, increases the resilience of the household and its ability to withstand future economic shocks that may or may not be related to illness.
Fourth, food, cash or voucher transfers help reduce negative impacts on other members of the household, especially young children and school-age children. By lessening financial pressure on the household, transfers help parents keep their children in school and prevent them from dropping out and seeking employment to support the family. The nutritional status and health of vulnerable young children are therefore also protected to some extent by helping ensure minimum levels of food expenditure. Here again choosing food or vouchers as a transfer may be more cost effective than a cash transfer, if and when the food products chosen are nutritionally adequate to meet the needs of the patient and other household members, which depend not only on physiological status, but also on age and gender. Alternatively, when giving cash, a programme implementer relies on the household making cost optimal choices and on nutritious food being locally available and affordable. In many low-income contexts, specialized nutritious foods for young children are either not available or high-priced to target the wealthy. In many countries, especially those where rice is the staple food, micronutrient-fortified foods are not readily available with the exception of a few foods that are fortified with just one micronutrient (such as iodized salt, fortified margarine or vegetable oil). The poor often do not have sufficient income to afford diets which meet their micronutrient needs. Linear programming analysis shows that some of the limiting nutrients come from animal source foods which are often prohibitively expensive for the poor [42] . As a result the poor tend to have inadequate diets and households which live close to the poverty line and face a shock such as sudden disease are likely to further reduce their dietary diversity, and hence its nutritional quality, entering a vicious cycle where disease and malnutrition compound each other.
The choice of whether the transfer takes the form of food, cash or vouchers as a mitigation and patient support strategy depends on the context, including the needs of the patient, overall food availability, the functioning of local food markets, the availability and affordability of adequate products and the poverty and food security status of TBaffected households. While such an income transfer mitigates the impact of the disease, separate interventions may be required to assist malnourished TB patients in recovering from undernutrition. While the former can take the form of food, cash or vouchers depending on context, the latter will always be food-or voucher based to ensure adequate nutritional content. In the latter case, the voucher would be tied to a specific food basket.
Based on the papers reviewed, we recommend that mitigating transfers should be more routinely included in TB treatment and care programmes. Many governments have already taken steps in that direction in both high and middle-income environments. Examples include Brazil, the Philippines and Peru. The World Food Programme supports many low-income country governments to do so in order to break the vicious cycle where poverty breeds disease, which in turn begets more poverty.
While such programmes do represent a cost, the expenditure needs to be seen as an investment that allows people to return to productive lives sooner and prevents them from engaging in coping strategies that trap them in poverty.
A 2008 review included fifteen cash transfer schemes and seven microfinance interventions in a TB context. A positive impact on household food security was documented in respectively eight of nine and three of five cash transfer and microfinance interventions. Improved health care access was documented respectively in 10 of 12 cash transfer and four of five microfinance interventions [43] . No study, however, analysed the cost effectiveness in detail. Was the benefit worth the investment? What is the cost?
A 2010 study commissioned by UNAIDS [44] found that the full programme cost of supporting a TB-affected household for 270 days was on average across countries $168. Data were obtained from World Food Programme (WFP) HIV and/or TB programmes in 42 low-and middleincome countries for 2008 and 2009. 9 While few authors have studied cost effectiveness in detail, a South African study has estimated the medical per patient cost of diagnosing and treating TB at $26,392 for XDR-TB, four times greater than MDR-TB ($6,772), and 103 times greater than drug-sensitive TB ($257) [45] . So if faster diagnosis can prevent the spread of TB to close contacts and effective treatment can reduce the risk of drug resistance, the investment may pay off very quickly in terms of public health gains and avoided health expenditure.
The WFP recommends different models, dependent on context and in-line with national policies and in support of specific government programmes. In the Republic of Congo for example, malnourished TB patients can benefit from a broader safety net that targets the urban poor. Households receive a monetary transfer of $40 for a period of up to one year if their household income is less than $60 a month. If a malnourished TB patient lives in the household, they also receive a monthly ration of specialized ready-to-use or fortified blended food. The monthly cost for the specialized food is an additional $9 approximately. While this programme includes TB (and HIV) patients in a broader social protection scheme, in Swaziland the Government uses Global Fund funding to setup a separate programme which provides a food ration of micronutrient fortified corn soy blend to malnourished HIV and TB patients only, while also giving their households a food basket composed of maizemeal, pulses and oil, which may in the future be replaced by a voucher or a cash transfer. Total monthly programme cost is approximately $52 per beneficiary household. Beneficiaries exit the programme when their anthropometry shows for a second month in a row that they are no longer malnourished. This happens typically after six months, which means total programme cost is close to $300 per household. It is higher than in the above-mentioned UNAIDS study [44] because the household receives a full food basket.
These two examples already show a variety of policy and programme considerations that shape any effort to mitigate the social consequences of TB or other diseases. Is the programme disease-based or poverty-based? If it is 9 Standardized food packages were created to meet the nutritional needs of each client group. The ration design reflects not only those food products most commonly used and distributed in established WFP programmes, but also followed the World Health Organization (WHO)/Food and Agriculture Organization (FAO) and WFP recommendations providing 10-12 % of total energy from protein and 17 % of energy from fat and offer on average 80-85 % of the total kilocalories required daily for the index client. A small ration for the household is assumed to reduce sharing (300 kcal each for four additional household members).
disease-based, does it target TB specifically or also includes HIV or other chronic or disabling conditions? Does it include an explicit nutrition component as part of the transfer? Is it using cash, vouchers or food or a combination? What are entry and exit criteria?
Undoubtedly a variety of models can be effective in reducing the social and economic burden of tuberculosis, and its negative consequences, in different contexts. Despite the dearth of research which measures the impact of socio-economic support and its cost effectiveness, many such programmes are implemented across the world. While more research is needed to provide policy makers and public health officials more guidance on how to navigate the many decisions they need to make, it is evident many countries have decided it is good policy to mitigate the socio-economic consequences of disease. More studies should more specifically look at the return on the investment governments make in terms of not only earlier and more sustained return to productivity, improved health outcomes for household members of the index patient, but also broader public health outcomes. One of the reasons, why so little research exists certainly is potential complexity. While benefits for patients and their household members could also be assessed through randomized controlled trials, it is important to understand the shortcomings of those methods. Attribution can become very challenging when looking at broader public health outcomes, while the effectiveness and efficiency of socio-economic transfers is very context-specific, so it may be difficult to generalize from randomized controlled trials. Instead, good programme impact pathway research and thorough and iterative programme design and evaluations may at times be more insightful.
